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Abstract (Basic): JP 2002359246 A 

NOVELTY - Conductive layers (18b-20b) with different width, are 

laminated in order, such that edge portions of the conductive layers 

are tapered. 

DETAILED DESCRIPTION - B^TOEPENDENT CLAIMS are included for the 
following: 

(1) Wiring production method; 

(2) Wiring board; and 

(3) Wiring board production method. 

USE - In wiring board (claimed) used in electro-optical device such 
as active-matrix type LCD device, active-matrix EC display device and 
active-matrix type light emitting device used in electronic device such 
as personal computer, DVD player and CD player. 



ADVANTAGE - Operating characteristic and reliability of the 
semiconductor device in the LCD device, are improved. 

DESCRIPTION OF DRAWING(S) - The figure shows the sectional view of 
the wiring. (Drawing includes non-English language text). 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a wiring capable of dealing with the 
increase in the area' of a pixel part by using a material having a low 
resistance and to provide a circuit board. 

SOLUTION: The wiring comprises a laminated structure of a first conductive 

layer, having a first width and made of an alloy containing one type or a 

plurality of types of elements, selected from the group consisting of W and 

Mo or containing the elements as the main component or a compound as a 

first layer, a second conductive layer having a second width narrower than 

the first Avidth, having a low resistance and made of an alloy containing AI 

as the main component or a compound as a second layer, and a third 

conductive layer having a third width narrower than the second width and 

containing Ti as the main component or a compound as a third layer. With 

the thus constitution, the wiring can fully deal with the increase in the 

area of the pixel part. A sectional shape of the end of at least the second 

conductive layer is set as a tapered shape. By forming it into such a 

shape, coverage can be made proper. 
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tt-fk^i^d^eTSi-S^Se (^3^) i©ae«jft«:*l. 
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[0 0 2 6] ^fc, ±m<Dm^m^m^^rzmmmmi>^<i 

^iSffi^lt-rscitT. I CP (Inductively Coupled 

A* <y ^ ;S ® t -r -5 C t # ^ o 

[0 0 2 7] ±K;^figict5ViT. mtif^KommmcD^ 
^-/t-m^^^Lx\>^^m» (-T^-zt-ffi) ^2 10 

mi ©♦i;0^^^2©(ii^£rML§|ti;titiiT^^, * 
fc. B2©^«Stt-7^-A-}^t^tL. mi®#ttS{C 

/t-^i t « t ^ i' 1^ c tc-r ^ ©d^a * L 
[0 0 2 8] ^fz. *-^m(Dm<Dmmt, fimM^t. 

*iS:*t--5|gl<^)»«^^mi«i:L. ttrlB^ 1 ®i|l<t 20 

2 ©ffii rj J05vi^ 3 ©ie**-r-5^ a (ommm^m 
mm 2 (Dmmm^fzi^mmm a o#««®^gB(ci5tt^ 

[0 0 2 9] ±fBM^(C*5ViT. Bl]rieiB^S:J^^f-5X 

a«, vfii^^^fr^mmm^m^v, a i ^^^^ 
t-r^mmm^m^^v. t i ^±^6^ii-r^mmm^j& 

JgfiKL, A 1 *±^iJ-<i:-r-59l«K?£JK^b. T i 

[ 0 0 a 0] ±fa«fi£ic*5ViT. mteii i (Dmnm<o^ 

mi«*i;0^e,||2«itS$ML§|lifci|lT-*-5. ^ 40 
it. m2<D^«@tt5^-/t-Jgi*tL, ^l<D#«g{C 

<D7i<M*L<, m2©^«SlC*3lt-57^-/t-ge©5=— 

/t-ft i a i ^ u jc-r -5 cdts^s* L vi. 

[0 0 3 1] ^fc. *^Bj^||:st-;5fcse)««^«. 
igt«S±JC, »l®»«^i:. ll2©^«Si, ma© 
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^2CD*iS:W-r-5ll2©^«St, ^3©<i$W-r 

}g^b. «f8aS2«ffi**-rsm2®^mst. ffirie^ 

3(0i|lS''tt-^m3O^«B<i:^X>y5^>i^LT. ^4 
©♦iSr#-r^^lCD®«St, m5©*iS*t--5^2CD 

tiimm5(Dm^m-r^m2<Dmmm. ^rzimmm6<^ 

[0 0 3 2] ±l2:PfiKtCt5tiT. mltSiBII$rJ^fi£-r^X 

m^v. A 1 i:^^^fr^mmm^i^&v. t i *± 

^^t-r^mmm^m^SLvxmmvtzW:. 

X<y^>^bTJ^fig-r-5^t^^mi:bTViS, 

[0 0 3 3] sfc, 

;^-5IBIStT-5Cli:T, I CP (Inductively Coupled 

Plasma : ^^^-g-S 7^5 XV) Ji-y^>^m^^m\^^ 

-/i-j^t^tr-scitT. mj:mxj^0^-sn^m^<D:f] 

[0 0 3 4] ±iai^Pg{C*5liT, WI2II1 <7)^«BCDjffi 
5^-/t-J^!K*^bTVi«aJ^J- (5^-/t-a5) «2 

tt, mioym*^'^m2<Dm^^i^^\^^rzmx$>^. * 

fe. m2«)««S«T— A-j^tttb, m 
:h\ff:S>7—/^—m<D^-/-^-A\Zit^X±^\^^izt^<D 
*^aSbVi, ifc, B3(D^«»'fo7^-/';-)g«,i:t-* 
Od^aSb<, l|2CD^«SIC*5^t^-7^-/1-gJ<!D5^- 
i: (a t b ©tS^S* b 

[0 0 3 5] fie3l€©B2ill*itttiBi!S»«®f^ 

ifi-f3ih(Dii-r^ctA^x^^, z.(DJ:ofs.m}^^mtzV 

^ti^i^m»i&miz^^^x. mm^<Dmm^^±^<t3i*) 

:kmmitL.X^+^\zMft^T^:iiiifi-sjmi:f3:0. 
[0 0 3 6] 

^fflv^Tifti^-rs. :$-^mmmx\t. :^ftm=s:mmvii 
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T F T©y- hnm^m:^ft&i^mmzz>\^^Tmm-r 

-5, 

[0 0 3 7] $ -r. 1 0 ±\zy mumm 1 1 ^tmfSi 

PET, PES, PEN, Y^UJl^^^t)^ 

iit««®*Jckt;«®ICT;i'5M (A 
ION, A IN, A 1 0;5:£) . ^*JK (DLC (^'-f 
-\'^>H7-r5'*-Jl?>') i^if) , S i N:i5:i*®A*'JT 

to 0 3 8] sfc, Tmn&mmi i iLT«, 

2M«jfi (11a, lib) *fflVifc«fiJSr5^L./5:*i, bu 20 

[0 0 3 9] 'A\^^x\ -fmfi&um±\z^^m^m 1 2^m 

Sri:j»0*g; UAy^'ffi, LPCVD^, ^tzit^y 
XvCVDte^) JCiO/SMLfc^, 4i3JI©iK«i'ftMS 

fm^mi'^rzmf^^itmm ^n-Dxm'^titzi&^m^ 

~8 0nm (j(fSb<«3 0~6 0 nm) OJ^STJ^fig 
«3i^Sfc«a5!?y;PV->?A (S i Ge) ^^^^.l^X 

[0 0 4 0] ;^viT', ¥^«:Bi 2'^mvmmmi 3* 

SfeigySl 3«y5'XVCVDffi$fcttX/1>> 
PS*4 0~ 1 5 0 nmtLT^SjgS-g^tf 

[0 0 4 1] jifei^l 3±»CMJ¥2 o~ 1 0 0 40 

nm<D^lffl#WKl 4tagPl 0 a~8 0 0 nmCD^ 
2©^«ai 5izmm2 0'^l O OnnK^JHSO^mji; 

Mo^±fig5i-<»:-r'5^«M (W. WMo, Mo^) 

lintij;!.^. ifc, m2<DmmmtLxit. ai^±^ 

iJ^fr-5eS^Ja:««Ig (A 1 . A 1 -T i , A 1 - S 
iitUTtt, Zi>^'i7 heta©<£tiT i (T i , T i N 50 
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[0 0 4 2] J^CUiT. |g2©7* hTXi^^ffltiTl^v' 
7. h^Xi' 1 7 a^J^^b, I CPX.y5^>i;'^»^$ 
fflt^T^l rox>;/5^>i/XeS:fTa. CCD^l©X>y5^ 
>;/iefCckoT, mi75M^30^«Ml 4~1 6* 
x^/^'^i^'LT, 01 (B) {;i*-rJ:'5Jc, ^ggptcisti 

mn 1 8 a~2 0 a ^#-5, 

[0 0 4 3] ^liTT, ^2«7* h'J V^57^XgT 
JgfiEUfeU-S^X h^Xi^ 1 7 a$-?-®SSfflVi, ICP 

«®2®X>;/5">i^Xe{Cj;oT, S2(7)#«Hl9a 
*5J:UC^3<D«II^ 1 8 a=S:mnmtZX.'y^>^VXm 
1 (C) Jc^-rJ:5iftm2 0««»l 9 b*3J:ac^3(D 
^SS 1 8 ;:©^2CDX-;/^>^ 

«fs, i/->'xKvxi7, ^i«««s, :&z^^mmiit) 
■r*ncx>y5^>y$nT, ■?-n-6nu>'7> hvxi' 1 7 

b, ^l©^«g2 0b, i!iagd^2 1 b*<J^fig$ns. 

^l©«m^2 0b«, mi(Om (Wl) ^WLT*3 
0, ^2®^«» 1 9 hit. m2<Dm (W2) **bT 

S3(^#«Bi8b«, m3oi@ (W3) 

•5, i**5, ^ i©<ittm 2 (ZHSJ:D m2®*itt 

^3Oi|ii<J;0;fc:#ti. 
[0 0 4 4] ^fe, Cl^T-«, ^gigaKl 3cDMMDSrffiI 

x^tzmz. 2^<DJiy^yif imi<Dx.-y^> if Jim 
tm2(Dx.y^>i/j:m) *fTt>fc*i, El (c) jcs^ 

T J: 5 ;imffi«3t 3 1 8 b i:^ 2 <r>mmm ' 

1 9 bt||l®»«S2 0b®aH) iimfS(.X^^(DX 

*ntf, #jc2imiciE^$n-r, «SciHiT&oTt>Ai» 

[0 0 4 5] z.<D^o\z^m^x'it^- hmmrimmm. 
/immmxm^^nxi^^^rztb. ®mgBo®w*i;*c®« 

?g«y- hgai^fc*ttT'^< , ^m&m\zm\'^^z.iii}ix' 
x\'^^^m^mm<Dmi^^^^^zfmmit s -s-s 

[0 0 4 6] t^±®«figT?5:^*^Bj|c-pV>T. iJlTtC 
^t-*iS0iJT fc o T $ ^ {cl¥«ffl;^|JiBj ^fr -5 d t t-r 
-5, 

[0 0 4 7] 

immm] &.riz:^9^m<Dmmm^wim-r^^^. mz:i 
tl^<Dmmm^zm^^ny3.\^^:Lil^ti>-^^^x$>^o 

[0 04 8] [.nmm 1 1 :^mm^mm u^y- h^m 
*«x.fcE^««jc:oviT. ^<Dmm<D-m&&.T\z^ 

[0 0 4 9] *-r. »«1 0±{CTfl6«fei§tKl 1 ^Jgfig 
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[0 0 5 0] ifc. TS6«feiSimi 1 iLTtt, gt^k^S^ 

2mmm a 1 a, 1 1 b) ^fflv^yi^j^^L^c/O^ m 
mmmx'it. mm 5 0 nnKDmtmmmmi i a 

^tt:Si=32%, 0=27%. N=24%, H= 1 7 
%) JKiPl 0 0 nmOg!<b^^k^ 

igj^llb (fflj^ItS i =3 2%. 0=5 9%, N=7 

H=2%) ^m^X^fZo 
[0 0 5 1] Tlft«eii^iK±iCil^^®^S \2^m 

t:^jk^<D^Wt UA-y^'te, LPCVDfe, t.1t.\tZf'7 
XvCVDte^) tCJ;Dfi£J^Lfc^, ^^©^ffiYk^fflS 

-->^'LTj^fie-r^o z.(r>^m^m 1 2 (Dm-^\i2 5 

~8 0nm ($f* b<tt3 0~6 0 nm) ©iPSTJ^^ 

«amsfctta3Siy;i/-7-':7A (s i ce) 

iSiKfCffiizKS^^t: (5 0 or. I^FbI) Srffofc^. mm 30 
2S-JgfiEL/t. 

[0 0 5 2] ;^t,iT'. 2*«P«6igyKl 3* 

0)S-r-5, Ifei&l^l 3«y77:vCVDfei;^«X/'<.y 
iS'ft<&fflV^. P$$>4 0-1 5 0 nrntLTS^^-^tr 

#Ml 3tty-hl6igiJK<h;^S. *||Jg^JT'tt. 40 
VCVDfttCJcO 110 nm®JP$TK^kSfl;^mM 
(ffi^hkSi=32%, 0=59%. N=7%, H=2 

[0 0 5 3] ;^CViT% IfeigyKl 3±JCli[J12 0~1 0 0 
nm©^l ©^«IMl 4 tIKff 1 0 0~8 0 0 nm®^ 
2 0«tt)Kl 5i:lKJ?2 0~1 0 0nm<D^3W^«m 
1 6 tSraHPfig-rs. X/t->^fe^JCj;0. fgig^J^i: 

(W, WMo. Mo^) ^ffl(r»n«J:ti. Sfc. m2<D 50 
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(Al, Al-Ti, Al-Sc, Al-Si^) Sffl 

fitaOfiViT i $r±fiK^i-t-r^««K (T i . TIN 
^) Srffli/itl«J;l/i, *:*lifi0sj-C«, X/1-;/5'feJCj; 

MJP5 0 0 nm©A 1 -T i mt'^'^f3:^m2 (Dmmm.1 
5i. mms OnmOT i 3 1 6 

t^&mmm^i^rzo m2<Dmmmi 5<dt i i 

[0 0 5 4] ^liT, lll«Xy5">^MS<&fT5. m 

1 oirn-y^ycfjgimX'it^i <D:sL'y^>^^n^Rzfm2 

(DX-y^yif^n^T-ffO, *lllfi^JT«^l«X>;/^> 
i'^ffrtL'T, 1 CP (Inductively Coupled Plasma: 

T.mmit'&e 5:10:5(sccm)iL. l. 2P 
a<DJE*T:3'f;H!<D«SJC4 5 OW®RF (13.56MH 

z) «;'7<£«AbTy7X*-7*^figbTl 4 7#OX-y 

CP^m^^ft}^^-iX.y^>i/^m (Uodel E645 
-□I CP) ^ffllifc. &Wim (UnXy'-i^) (Cfe3 
OOW®RF (13.56MHz) Mtl^l&XV. HSWiCftO 
eB>'N''r7X«JEE€:BJSnT-5. miCDX«;/5^>i/^#T 
CDl'S^X h(C**-rsX>;;5^>y3«aEtt2 3 5. 5 nm/ 
m i nT*0. A 1 -T i \ZM-t?>X.y^>irmmi2 
33. 4 nm/m i nTabO. W{C*fT'g>X>y5^>yjg 
^ttl3 3. 8 nm/m i nTi&S, T i ®X-y 

^>^i^K«A 1 -T 1 i«i^t•|gDT*•5. 02 2 

tc^-r«fc^tc, ::©»i©x-;/^>ii^^fl:tc<tf)A 1 - 
m^-v^^m 2 (Dmmm 2 9 nj^um 3 c9^«s 28^ 

#•5. Jl®^l©X<y5^>i^^#tCJ:oT, Al 

-T i JK*5J;Z/T i li[CD5^— /I— ftH, *54 5'' t:^ 

1 , A 1 - T i iCif^T+^i-^gl/ifcae), ^1 ®^«S3 
0tt±tbT«ffl«)**<X«y5^>i^$n> m2<^>^«g 

2 9i5J:ytm3®«i«®2 8 ta7a:^;a:ti®«d«»<;ft 

[0 0 5 5] d©^. l/v'X hA^Sife-STXi/ 1 7 
|^*-e-rfcm2(DX.y5^>i/^#{C^;^. X.'y^>ifm 

;trx{ccF, tc i.to, <h$:fflvv ^n-en®;yx8s 

aitS: 25:25:10 (seem) tL. IPa CDffi 
:^T?:3--f;l'S®«SJC5 0 OWORF a3.56MHz) mil 

-dTz. WSM (MMXt—'J^ {C=b2 0WroRF (13.5 
6MHz) tt^'jiSrgAb. SIMWdftc^Se/N'-f TX«JESr 
giip-r-5. CF, tC l.iO. S:jg-&Lfc^2®X-yg^ 
>i^*#TttWM«>*-Xy^>i^$n-&. S2C!)Xy5^ 

>if^Wx<r>mzn-t^x.y^yffmmi 124. 6 n 
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Z.tf3:<X.y^>i/T^tttbiZ\i. 1 0~2 0%mA<D 
[0 0 5 6] C:©ct^(C, ^2 WX<;/^>iy^*^=tCj;^ 

M2 8 (*3iU:u>?X h 2 7) ^-TX^^ibTliS. 
®fcJ6. S2©X>y5^>y^ff^tCj;0J^Bg^5tl-5^1 © 
«SS2 0aO*i«. mi©x>v5^>^^fr{CJ:-pTaiJ 

[0 0 5 7] ±sg® 1 cDx-y5^>y^aaT-(i. i^v^xh 

5^-/'^-gg®:ft«ttl 5~4 5° t-rntiJ;Vi„ d^b 
T. miOX'y5^>i>'Mii{Cj;0^1 W«««2 0 ai 
m2(7)^«€l 9 aa:m3CD^«Bl 8 a7»'&^<&mi 

H 1 o^mH©*itt, JitSlllSojgffijcs^ bfcw 1 Jcffi 
STS. 2 1 att^/'-hiffeigiiKT^O. mi<Dm^(Dm 

nm-vst>nf3i\/mmt2 o~5 oninga!x«;/g^>y$ 

>ifxm (01 (B) ) {cffis-r-s. z:<D^oizvxm 
^^nftmi<Dmnt<Dmnm<osEMWM^m2 (a) 

[0 0 5 8] ^ViT. Ui^:^h^^<^/3:^-^:^i7^m^it 
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Sit* 20:60 (sccm)tU. 1. 2Pa ©ffi^j 
TZl-f;U^omS{C6 0 0W©RF (13.56MHz) «:^J* 

gALT:7'7X-7=&^fSLTX-y5^>y*fT^fc. a« 
fill (aifSf7.^->?) ICfelOOWORF (13.56MH2) S 

^2®X-;/^>i)'MSTtt. A 1 — T i ^;te J:OtT 
iK*^il^«JtCX-;/5^>y$nSo C«^2CDX-;/5^> 
^JCct 0 A 1 — T 1 m^^ZST i MCD5^-/t-:ft« 8 0 

10 • iii3.r>it. z:<Dm2a>x.'y'^>ifmmiz^r)m2<Dm 

mi©««g2 0att, ^ 2 co^«S^M 3 C0^« 

s^cJt'<Ta^:^t'x>>5^>y$n■r. ^i<d^«S2 

0 b<&}gj5g-r-5. ;a:*5, :i:i-V(Dm2<Dx.y^>if9!}.m 
SI;ffi®JgM(C|B«L.fcm2 0X-y5^>^Xg (01 
(C) ) »cffla-r-5.= c:«>J;p{cLT. ^^r^)V&:f3\^ 
(Om 1 CD««S®1Sd^'W 1.^2 0»«H©*idtW 2 . 
^ 3 cr)3J«M®ffi7&tW 3 T?* 511 2 ® Jg^«CDiS^S*tJ^ 
fiK^^tl/t, ^2®}^«©^«H®SEM^K*S2 
20 (B) iZ^To 

[0 0 5 9] mrz. *4tC. A 1 -T i]KCDXu/5^>i^ 

U'— h®Bi^tse.t3^<£#itb. A 1 -T i m<DTm\z 

J^fiKSn^MOA 1 -T i MfC^ff SX v5^>5^^- h 

®itdi2~ 1 oT^oyta-g-jc, x>y^>i7'^fn-5T» 

M«>MJ? (*fi:«nm) <&thSbfc^^$r^-r. Z.<Dt 
A I -T iM®lIgi|l*5 0 0 nmtb. HF^T± 5 
% C7) o ^ a& S t> CD t U T b , 
[0 0 6 0] 
[154] 



AI-TiCDE.R.fl5) 








2 


3 


4 


5 


6 


7 


8 


9 


10 


1 


doao 


200J0 


1B0.0 


1200 


10O0 


85.7 


75.0 


66.7 


60Q 


2 


35ai 


233.4 


175.1 


1401 


116.7 


100.0 


87.5 


173 


7O0 


3 


40a4 


268J9 


200.2 


1601 


133.5 


114.4 


100.1 


89.0 


801 


4 


45a7 


300.5 


225.4 


180.3 


1502 


128.8 


112.7 


100^ 


901 


5 


501.3 


334.2 


250.8 


200.5 


167.1 


143.2 


125.3 


111.4 


10O3 


6 


55Z0 


3^.0 


276J) 


220 8 


184.0 


157.7 


138.0 


122.7 


1104 


7 


603.0 


402X> 


301.5 


241.2 


201.0 


172.3 


150.7 


134.0 


1208 




654.2 


438.1 


327.1 


261.7 


21 &1 


186.fi 


163.5 


145.4 


1308 


i 


705.7 


4705 


352.9 


2B23 


235.2 


201.6 


176.4 


156.8 


141.1 


10 


757,8 


505.1 


378.fi 


303.0 


262.5 


216JS 


189.4 


ie&4 


151.6 


11 


808.8 


53BS 


404.9 


323.9 


269.9 


231.4 


202.4 


1B0.O 


162.0 


12 


802.4 


574.9 


431.2 


345.0 


287.5 


246.4 


215.6 


101.6 


172.5 


13 


915.5 


6103 


457.7 


366.2 


305.2 


261.6 


228.9 


203.4 


183.1 


14 


969.0 


646J0 


484.5 


SB7.6 


323.0 


276.9 


242^ 


215.3 


193.8 


15 


i02ad 


682J0 


5<f:5 


409.2 


341.0 


292.3 


255il 


227J3 


204.6 



[0 0 6 1] «4T^-rJ:^tC. A I -T imzMT^ 

:iiy^yifU—h(Dit<^^^:fyi±^<U^lZ-Dn, x.y 

[0 0 6 2] dCDJ; 5 ^Z:^^m■V^iy- hffi«*i<ggta 



[0 0 6 3] [mmm 2 ] :^mmmx\t, mmm 1 tcij 

izi^n^m 2 (Dmmmis^um 3 (ommm<D 2 s®^* 
t LT smizLitm-tiz^mm-et^. 
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[0 0 6 4] Sfv 1 7 3 7:*f^XS«l 0±»C. 
>yiS'ftJcJ;0MP2 0 0 nmOWtit^itms 3^m0Si-r 

mms 0 0 nm©A 1 -T i ja*^^;^^^ 1 ©^«]K3 
4i:, mmiOO nmCDT i JKJi^€>;5:-5ll 2 0^ttM3 
5t$Sl^}g<«Lfc (0 3 (A) ) . 

[0 0 6 5] m^^T. m2(Dmmm±izui^7.h^m^ 

^mm-C\t:sLy^>iffSiMt.VT. I CP (Inductive] 
y Coupled Plasma : ^#^^^7"^ XT) X>;/5^>i/fe 
S-ffliv 1. 2P a(DS.t)-x:, :xiv^>ifm-»7.\zBC 

fi^o^t (S3 (B) ) , z.(D:x:y^y ^9im\z^K) . V 
* 2 CD^«M 3 5 iJ iU^H 1 O^miit 3 4 «X 
'y^>i^Sn, m2<0«miK3 7*J;tK||lC!)5imB3 

ztm^^n^o *fc)^igaKt>x5/^>y$nT4 ojc 

[0 0 6 6] 

[^5] 



20 





ICP 


B[«s 


^7. 








(i) 






CsccdO 




1 




300 


BCIi :Cl2 


60:20 


268 


2 


300 


300 


BCliiCU 


60:20 


168 


3 


700 


300 


BCIi:CU 


60:20 


159 


4 


500 


100 


BCIi :Ci, 


60 : 20 


175 


5 


500 


200 


BCI, ; Cl{ 


60 : 20 


147 


6 


500 


400 


BCI, : Cit 


60 : 20 


147 


7 


500 


300 


BCU: CIt 


20:60 


60 


8 


500 


300 


BCI, : CI, 


40 : 40 


81 


9 


500 


300 


BCI, : CIt 


70 : 10 


350 



[0 0 6 71 «5Ts^-r*#tcj;oTi§^ns^ms* 

S EM{CJ;0 1 5 0 0 O^gCT®g5UfcJg<R*04~0 
6(C^-r. 04 (A) «^#UCJ:Offi^jK;Snfc^tt® 

TfeO, 04 (B) Vt^^2\Z^yy^^^t\fzMmM'n 
J6 0> 04 (C) tt^f(^3JCJ;DJ^fi£$ny5:S«ST& 
-5. Sfc, 0 5 (A) «^fr4JCJ;i3Jg]EK$nfc#«)i 
05 (B) «*#5tCJ:D}^fig$nfc^®S-t? 
abO, 0 5 (C) «^ft=6{CJ;0Jgfi£$n^c«mST-* 
0 6 (A) \t.0k^l \Zi.^^^^t\.tzMmM 
10 T*»3, 06 (B) «^ft=8»tJ:0J^fi)c$nfc9}««T? 
^0, 06 (C) tt^#9(C<tO}^fi£^nfc^«MTd& 
•5. 04*'»^n-f;PM«>mSB{cEPiD-r-5®;^j*^ii5<;S:-5 
JcotlT. 5=— /t-A75i:;*c^<;i-5Ci:75^^J-*^-5. 0 5 
1i^f^mWM\z^1sxt^ntiim<U^\Z'oinrz. "r-n 

7.m.m*^±^<fs.^\z-Dn-z. 5=— /i-a*s;*c#<7S:-5 

Jli:3&i^)-*^-5. C:(DJ;-5IC, i-^Tfte-n-ST- 
b ic ci; 0 ^§ e nfcx ^ > h $r s^-r. 

20 3 etc. -^-n^'tKO^fcMT-sa*?]!:^^ 7 {cs^f . A 

[0 0 6 8] 
[«6] 





ICP 


Bias 




Al-Si (nm/nin) 


W XV (nn/min) 


W (nni/nin) 


Si ON (mB/nin) 


^# 


(H) 


(w) 


(seen) 


(Ave) 


(3 a) 


(Ave) 


(3 a) 


(Ave) 


(3 a) 


(Ave) 


<3a) 


1 


100 


300 


60 : 20 


168.8 


39. 3 


122. 4 


33. 1 


37. 1 


6.4 


38.4 


8. 1 


2 


300 


300 


60 : 20 


236. 9 


51. 4 


197. 9 


36. 7 


59.4 


16. 2 


66.4 


8. 9 


3 


TOO 


300 


60 : 20 


262. 1 


63. 2 


263. 1 


33.2 


1ia7 


23. 1 


107.6 


12. 0 


4 


500 


100 


60 : 20 


236. 7 


40. 6 


133. 7 


26.3 


41.4 


17.0 


56.0 


8. 2 


S 


500 


200 


60 : 20 


246. 8 


46. 1 


199. 8 


23.7 


69l 1 


22. 3 


81.8 


8. 8 


6 


500 


400 


60 : 20 


251. 0 


55. 2 


255. 3 


24w4 


102.6 


21. 3 


104.0 


13. 4 


7 


500 


300 


20 : 60 


750. 7 


111. 0 


395u2 


7a 7 


127.8 


49. 9 


104.0 


17. 6 


8 


500 


300 


40 : 40 


495. 6 


116. 5 


351. 1 


62.2 


112.4 


39.4 


101. 0 


16. 8 


9 


500 


300 


70 : 10 


142. 3 


24. 2 


148.6 


17.7 


61.0 


10. 8 


99. 3 


9. 7 



[0 0 6 9] 



40 [^ 7 ] 



M. afeJgBlgl!iJ i gSlE!I!lBTlgj^gEgMjI!3E 
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[0 0 7 1] immm 3 3 :^mmmx'it, ^mm i -vm 
isKbitBBtitcy^xvjfissfT^a'&tcoviT, 017 

mm tit. ^i^^zfyx^itvrznm%^iziAn^m-r 

[0 0 7 2] sr, HiSCajUCU&j&^oT, 01 (C) 

(DVim^^^^o ^*5. 017 (A) tmi (c) 
[0 0 7 3] -f-LT. m^^titzmmzmmhv<\t.wt 

^2ia$rfT-5. (017 (B) ) 7'5X'Vj!lS«. 

M, X/1>;/^'S«^) Sr/HliT. 3 0S>~2 0^i- 
b<«3~15iJ-) fif^. ;iJX®8K«^5 0~ 

3 0 0 s c cm. S1Sa)?ag*^M~2 0 OS, RF* 
1 0 0~2 0 0 0W<i:LTMS-r-5©*t^S Lti. 

A 1 . sfcttA 1 $3E^ij-t-rs^^t>b< tt^b^i^*^ 
e.;fe^^«»*^e.j5K^^2o*«« 1 9 b/Otg!^b$n^ 

•ri'^fcJ?), Km2CD^«Sl 9 b{C*5UT, fl6co#«B 20 
t^L;^lig55i-2 2 3&«gf<l:$nS. ^(Dtzlsb. iiUyi/ 

[0 0 7 4] l^vX M 7 bS:H^ST-5&e6 

[0 0 7 5] ;LOJ;^{CbT*^I^T«y-MB«dtiS 30 

[0 0 7 6] [mmm 4 ] njgfisj 1 tjm 3 i^a^sE 

[0 0 7 7] STv a«l 0 tUTtt. 
^««^->'Ja>»S. ^RS«Sfc«Bl^tt««©« 40 

[0 0 7 8] ^^CV^tf. »«1 0±{CMP2 0-1 0 0 n 

m©^ 1 (DmMm4 4 tMJl 1 0 0~8 0 0 nm®S2 
0««l^4 5 tMJS2 0~1 0 0 nm®^3 0W«]^4 
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;a:«^l©««]i[4 4i. fig#5 0 0nm©A 1 -T i 

M;5^?,;5:^m2©^«li[4 5 ^J?5 0 nmCDT iJIg 

*^?.;s-5m3<D^m]^4 6 iz^mmmm-^. 

[0 0 7 9] ^UT. X>^5^>yMS*fT^. X>>5^> 
ir9m.X\tm 1 ® X >y ^ > 2 ©X -y 9^ > if 

^«=TfT^o *llig^JT-«mi©X'y5^>i>'^#<tb 
T, I CP (Inductively Coupled Plasma : ^Mi^'aM 

ci.ici, to, ■?-n^n<D:tfxaf«jt^ 

65:10:5 (seem) tb, 1. 2 P aCDffii^T 
a-f ;UM«mM{C4 5 OW®R F (13.56MHz) 
ALT:/^X*V*^figLTX>y5">i?'SrfT5, ^Z.X 
tt. 1&T«Sg]gil I CPS:fflt.iifcH7-fX-;/ 

^>ygM (ModelE 6 4 5 -□ I CP) $rfflVi;t. S 
(MM7.7—i» {Cfc3 0 0W©RF (13.56MHz) 

C®^l©Xy5^>i^^«=tCJ:f3A 1— T ili[*5j; 
C/T i]KS:Xu/^>yL.T^l©^«»(D^aB?&5^-/t 
-J^«ir-5. Silt. ::©mi ©x-yg^>^/^#tcd:o 
T, A 1 — T i mtiiy^T i m<D7—n—A\t.. *a4 5 
° t;S:-5*<. Mottx>;/5^>i^$n;S:lH 

[0 0 8 0] d©^, ^>'Xh*^^;fe^VXi'4 7$K^ 
^■fr-r(CS2©X-y5">i^^fl^JC^;^, X«;/^>yffl:i!f 
XtCCF, tCl.tO, t*fflVi. ^-n^tlWJtfXffi* 
it* 2 5:25:10 (seem) tb, 1 P a<DEEi] 
Tn'f;t.S©«St'5 0 OW©RF (13.56MHz) Mt}^ 

(a^|S^X5=— >*) {Ct)2 0W©RF (13. 56MHz) 

F. tC 1: to, *S-&bfc^2©X-y5^>i^^#T« 

mm'&mT:iizfS.<31>y^>ifT^fttbiZ\t, 10~2 

[0 0 8 1] ±ffiX>y5">^MST-«. U->*Xh*i^.;* 
-5VX^'©}g«S:jabfc:fc©tr^;:<i:JCJ:0. SSfflJ 

tcaijn-rsA'-f 7x«jE©ss*Jc J; 1 (ommm'Rzf 

||2©*SB©^gCdtx— /1-Jgt«t;(5:^o ;i©5^-/'? 
-ai5©:^Sttl 5~4 5° tftlfSJ;^^, C-pbT. X 
•;/5'>^5fia{CiOmi©^«B5 0 tM2©^S»4 
9 tm 3 ©«mS 4 8 *i &^S39®SS-PJS-rS. 

[0 0 8 2] ;^t,i-e. ^«»^&®5«eM]a5 1 $rjgfig-r 

■5, *ei&K5 1 «y7XVCVD}£*yi«X/t-;/3'fe* 
ffltV iP$«:4 0~1 5 0 nmtbTa^3g<&#tJ««iyK 

xvcvDjsjcj:*) 1 1 0 nm<Dm^-vmtmt^mm 
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(fflfiKltS i =3 2%. 0=59%. N=7%. H=2 

[0 0 8 3] 'A'^^-v. i&mm5 i±iz^mi^m5 

(X/1<;/5'^, LPCVDfe, ^faltZf^ 
XVCVD^^) {CckOfi)cJlUfc«. 

ifvxm^-r^o z<D^mi^m 5 2 (Dm^\t 2 5 --so lo 

0 nm (»SL<«3 0-1 5 0 nm) Off^TJgfiK-T 
a^^fctt^^^rjl/V-Tt/A (S iGe) ^^/S.aX'm 
Vi. 5 5 nm©#aHa^]^*fi£mbfc^, I/— tfT:n 

[0 0 8 4] ^:©J:3{CLT*:%B^T-«^^-hE^7&i(£ 

t&ffif3immmxmBS.^nx\^^^tzsb. mx^:^mmo:>T 20 

T -5 ® i!if^1#tt*5 ct Ipl -h ^ -B- S 

[0 0 8 5] mmm 5 ] *iiifi0ij-t?tt*5!i^ t:mm l 

f^si*j4»couT0 8~Ei i^m\^^xmm-r^o u 
*i^aa»TttCMosiij8S$-#-r*iB»i5Fgs<i:. la 

ST FT. ^m^mt=^mT^mmm^m-m^±izm 30 

[0 0 8 6] ^-r. *IIJfi«»lT«a-->i/tt®#7 0 

5 9;?f^X^# 1 7 3 7;^^X;/i<i:{Cf^«$n-5A'J'>' 

;^<i:®;*/7X*^e.;^£-5»te4 0 O^fflVi-S, ;f5:i5, 

4 0 0 t LT«. 5^»«^->'J n ^Jg««S 

[0 0 8 7] J^ViT, »«4 0 0±fCg?<tS3ga!i. 

1K4 0 1 SrJ^fiEt-^o *^2iS9'JT«TflfelK4 0 1 <»: bT 

2««it*fflvi^7&^. mmiimm(Dmmm^rzii2m&. 

e<i:bT«. y^X'TC VDffi^fflVi. SiH,. N 
H., RUJN,0$:Sl£;:^XtbTfi£M$n-5^{b^ika 
igai4 01aSrlO~20 0nm (fiFib<tt5 0-1 0 
Onni) )g;$-r-S>. :^mi&mx\t, mms 0 nm<DWtit^ 
<t^mm40 1 a mfSiitS i=3 2%. 0=27%, 50 
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N=2 4%, H=17%) i:m^Vrz. 'A^^X. TSfeM 
4 0 1(DngStbTtt. y7XVCVDj£<£fflti, S 
i H, , RtJtN. OS:SfS;^X t bTfiKM^Sn-SSf^t^^t 

a*]^4 0 1 b^5 0~2 0 0 nm (iffSb<«100 

~i 5 onm) <Dm^izmmmfS.-r^, ^M^&mx^t. m 

J? 1 0 0 nm(DWtitmtmmm4 0 1 b (fflfiKitS i = 
3 2%. 0=5 9%. N=7S6. H=2%) SJgJ^t" 

[0 0 8 8] i)cliT% T^MJi(Cii^^#:S4 0 2-4 0 

6 *jg^-r«. ^^m^m 4 o 2 — 4 o e a^a©^® 

(X/t-y^'jS. LPCVDfe, mrzitZ^yX^CVDm 
m {CJ:t925 — 300nm (Jf $ b<«30 — 200 
nm) ®M$T¥««cM*fig|Kb, iiaWi^a^bfe (l^ 

^tffi^) tCctoig^'fk^-B-^o ^bT. n^^ntzmmm 
^mi^m^mm<Dmmz/-%i$'-=.>ifvx^mi^m4: o 
2-4 0 6*j^*je-r-5. iWriE^ii^^^ffiitbTti. 

^it-^^^mi^m^mrnvxhs^f^^, :^mmmxii. zf 

^XvCVDji&fflVi. 5 5 nmO#a®a5g]^*j«M 

«j$^i±. :i(Dw^mmmmizmim^t (5 0 ox:, i 
i^H) SrfTofc^. ^igsifc (5 5 or. 4mrs) 
oTiKftsa*M*jgjE£-rs. ^bx. y^h^)vi/v 
y^m^m\'^fzn^-~>if!im\z^^x^mwm4 o 

2-4 0 6$:J^fi£-r-g>, 

[0 0 8 9] ife. i'-- tfi^a-ftfexiSSHii^^f^Jii* 
x\tMm%mt^it\t/vv:^^m<7)Y AGu-^. yvo 

YLFU— If. YAIO, V'— tf. 
■tf. Jl/hf-1/— if. 7 U \^U—>f, Ti : 

■y-^T-f Tl^— tf^*^feO. WtB^^f^U—lftbXttie 
li!f!li*fc«/t;i/Xf!Ji<DX+>'Vl'— If. Arl^— 
■tf. Krl/-- tf. CO. U— tf^di*0. Hdie^Sl'- 
1fi:bX«'\U9A;^ HS-t^AU— tf. ^^Sl^—tf. 

tf*^#tf etl^. CltlScDU'-lfS'fflVi^*! 

■^jctt. u— tffiiiSd^e.iStit^nfcU'— tfe-A*3t 

mj^x^mzM^i.^m»mizm^r?>:^m^m^^^ii 

/i;i'X5!S«x4^->^U'-ifSr^u^J®-&ti/i;ux 

%m^&W:3 0 0 H z t b. U-1f-JL^)l^:if-m&'S: 

1 0 0 — 1 2 0 OmJ/cm'. 1 0 0 — 7 0 OmJ 
/cm' GffS b<H2 0 0 — 3 0 OmJ/cm') -5. * 
tz, /i;i/X5!Ji<DYAGU— lfSrfflli-S«^{Ctt^<Dm 

2 ii5P!ffi^«:ffltriA;i/X^JiSifiSc l-300Hztb. 

»f — X:^.;l/:1£— Sga!«: 3 0 0—1 8 0 OmJ/cm' . 
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SWtCtiS 0 0~1 0 0 OmJ/cm' (5fiL<tt3 5 0 

~5ooiDj/cm') t-r-stat^. -e-L-TISl 0 0~1 0 

0 0 Atm, m^litA 0 0 tLm'V^^mzM^VrciU—'^f^ 
'^t^am (^t-ZX*- ^ Zfm) *50~98%<i:LTfif 

^ji'=^—^mt 0 . 0 1 ~ 1 0 0 M w/ c m' ms. (if 

$L<«0. 1~1 OMW/cm') 

LT, 0. 5~2 0 0 0 cm/sgaf«)jSS-^U— tff 

[0 0 9 0] Vt)^VfS.A^6. *^iS0iJT«, MSilk^^S) 
^(DtLisb. M«5ilSa®SSlK±lc5 0~ 1 0 0 nmeo# 

[0 0 9 11 U-ifiSSIkS©*^<&fTo;i5:iS 

■5>i*. TFT®«^«Jit*tt**l^±-r-50-CM*bl/i. 

fflliTTFT$:f^M-r-5>t, :^»S(i3 0 0 cm'/V 

-if iSafl:^*ff o fcigaSi|^j||f4tlK*ffl ViTT F T * 
fpffif^t. ^»fttt5 0 0~6 0 0 cm'/V se* 30 

[0 0 9 2] Sfc, ¥^<*M4 0 2-4 0 6<&}^^L;/t 

^, TFT<DUfrvitt*^jiapT-5fcje)fc«a;^:i;sEi^7c 

[0 0 9 3] ^V^T. ¥^#:S4 0 2~4 0 6 

- o ? ^- vm-wmA o 7 

1 5 0 nmti.x-^m^'^t^fmim.xmm-^. *siss 

«3J-C«. T'^X'TCVDfetCjcO 110 nmoym-^xm 

it'&itm.mm (sa^Jts i = 3 2%. 0=59%. n= 4o 
7%, H=2%) Tjgfi!tL,;t. ^n, ^-hummtm 

[0 0 9 4] SE{ba*iK2rfflti-&«^f;tt, :/7 

XvCVD^feTTEOS (Tetraethyl Orthosi 1 icate) 
to, t<&Jg-&L, SJit;)E:'3 4 OPa. *«sa^3oo~ 
4 0 O-Cib. iSS^K (1 3. 5 6 MHz) ntim&.0 . 
5~0. 8W/ciii'Ta«S-B-T}g^T-5C<i:*<T#-5. 
c:®J;^icLTfPia$n-5K<t^5^j|gtt, ^©^4 0 0 
~ 5 0 0 ■C©|»T::i-JHC<t 0 f- MJ&SJK t bTfiJf 50 
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[0 0 9 5] :k^^x. <f-htmm4 0 7±izmm2 o 
~i 0 0 nm(Dmi<ommm4 08 at. mmi 0 0~ 

8 0 0 nm(Dm2C0mmm4 0 8 bt. flgJ12 0~1 0 
0 nm©^3CD^«M4 0 8 c ^aSJ^fig-T-S. 5^SIJS 
«»JTtt. mm 3 0 nmOWNJ^T&^Si^smi 0!)^«]K4 

0 8 a<i:, JKJP3 7 0 nm©A 1 - S cie*^e.;^-5^ 2 
®*«l^4 0 8 bt, mm 3 Onm<DT i.NmTb^'=>fi.?> 
^3 0^«JK4 0 8c <!:S:««JgfiE-r-5. 

[0 0 9 61 :f3iis. ^mmmxit, m i <Dmmm4 o s 

a^WNi:L>5:*i. #tcKS^$tl-r. HKD^SiSiL 

i)-<i:f^^^=bb< itit^m^ iis.^ mmm u t 

=bJ:ti. ^1t. S2©««a4 0 8 bSA 1 -S c tb 

mzm'^^nf. a i a i ^±^^)-i-r-i)^ 

r:L. ^3®S«M4 0 8 c i NtLfc*^. 

snr. T i^, T i *^fig5i-trs'&^t>b<«<b-& 

tiA^ ^ ;^ ^ T J^fiK b T J; V i 
[0 0 9 71 ;^>:Jc. y^^h'iv^yy^ik^m^^xi^'J 

X h*^^;5:^V7.i7 4 1 0~4 1 5*}^fi&b. nMBOS- 
E«l<£Jgfi£-rsfcai)0||l<DX«;/^>^MS*fT-5, ^ 

1 ©X-y^>yja3lT«^ 1 ©X-;/5^>^*frRi;^ 2 
©Xu/5^>^*frTfT^, (EI 8 (B) ) *||iS0iJTtt 
^l©x<;/5^>i)'*#i:bT. I CP (Induct ivelyCou 
pled Plasma X y5^>i*'Ji*ffl 

X-y5^>yffl:^XICX-y^>yffi;tfX{CBC h t 

c 1, to, ^n^*no;^fx«t«Jt^ 6 5 : 1 

0:5 (seem) tb. 1. 2 P a©JE:t/TH-f 
©mS»w4 5 0W©RF (13.56MHz) fl:^*SAbT:/ 

7X'T^^figbTX->5^>y$:fT3. (lii«BFX5^ 
— i^) (Ct)3 0 0W©RF (13.56MHz) «:^*^Ab. 

x<;/5^>i/^«:(ciOA 1— S clKi3j;i;:T i NM^x 
>y5^>^/bTll2 ©^ttefeJ;Z/m3 ©«l|»®^gESr 
7^-A-}^^tr-5, ifc. d©mi©X>;/^>if^# 
JcJ:oT, A 1— S cIg43<ttfT i NK©5=— A— A 
iKJ4 5*' iiiS.^t^. WN0^i{^i:^tX5/g^>i^S 

[0 0 9 81 ei©^, Uv'X h*ie.?5:-5-x'Xi'4 1 0~ 
4 1 5*l^*-l±-rtC^2©X-yg^>i^^#Jc:^^. X-y 

^>yffl:tfx{ccF, tc i,to, t^ffl^i, ^n^n 

©:tf XfiitSit^: 2 5:25:30 (seem) tb. 1 
P a©JEE^T^'f;l/S?©fl:S{C5 0 0W©RF (13.56M 
Hz) 1t**lSAbT:;'5Xv*^«bTX-v^>y^£ff 
5. (14^X5=—-:^) {Ct>2 0W©RF (13.56M 

Hz) «:^<&SAb. IIM6<J{:ift©SBA*'i-TX«£E<&W 
JDT-S. :i5:*5. -y- h«6»i^±{cSS*^t-c: t;>a:< x 
•;/5^>^f SfcJ&lCtt. 1 0~2 0%SS©SlJ-g-rx.y 
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[0 0 9 9] ±mmi<D3Ly^>if'iiimT'\t. ui^xh 

lfB©;ftafttl 5~4 5° t.1S.^, Cl-3bT, BlOX>> 

CDJ^«(^^M4 1 7~4 2 2 (H 

1 (Drnmm 417a~422at^2 4 17b 
~4 2 2 b<i:^3©#«S4 1 7 c~4 2 2 c) SrJ^^ 
•r-5. 4 1 6tty-hiffiililKT*D, mi®JgtfeO#« 10 
g417~422 TS:bn;^^i«^tt 2 0-5 0 nmg 

> $ n« < o fcffi®*^ jgfiK ^ n-5 . 
[0 10 0] uVT.hH^ibts.^-^T.i;^^.^'^ 

-rtC^2 0X-y5^>i^MS$fT5. (08 (C) ) Jld 

x«y^>i7';yx(cBc 1, tc 1, t^fflti, -^-n 

^tl<D:ff7.mmit^2 0:60 (seem) tb. 1. 

2 P a®JE:^Ta-f ;U^omffiJC6 0 0Wa)RF (13.56 
MHz) «*SrSAbT:7^7X-7*^^UTX.;/^>i^<& 
ffo;fc. mn:^'r-i^) iZhl OOWWRF (1 
3.56MHz) ntl^^XV. HHWtCftoeeA-'f TX« 20 
£E<£WJni-r-&, m2©X-;/g^>ifMST«. Al— Sc 

M*3j:utT 1 N)^*ia*;MtwX>;/5^>i^sn*. jio 

m. m2(Dx.-y'3^>^mmizj:r)f^2<Dmmm4 2 8 h 

~4 3 3 b*5j;t^m3©^«S4 2 8 c~4 3 3 c 
fUT^. — ^lCD^«Ji4 1 7 a~4 2 2 att, H 
i^<i:x^^5^>y;^tl■r. ^2OJg4^i<0^iiS4 2 8~ 

4 3 3=&mm.T^o 

[0 10 1] z.<Dj^oizmi<ojiy^>i/i:m^JiZ^m 

— h«® 4 2 8 ~ 4 3 1 . :*r®ttffi4 3 2 30 

*><fcD^y-XBB«l4 3 3 7!»t}^j«^?tl^<, 

[0 10 2] ^LT, h*^e.JS:^■7X^7*|^^-l^■ 
Vi. -f:t>K-y&©*ft(±h'-Xa41 X 1 0"~5 
X 1 0"/cm' tL. JnjS«JEE*4 0~8 0 k e Vi 
LTfT'P. *SIJSfiSJ-eti K-X*S^ 1 . 5X1 0"/coi 
'tb. jDiimjE^e 0 k e VibTfT^o nS$r## 
-rs^«ie#)7n^<i:bTl 5i^Jc«-r-57C^. 40 
'J> (P) ^tcitWtm (As) SrffltiSd^ CirT«U 
> (P) ^tt«4 2 8~4 3 3*^ 

S^WlC^$fi#I«:®4 2 3~4 2 7 3&i}^fig^cn-5, ^m. 
mm^4 2 3~4 2 7tCttl X 1 0"~1 X 1 0'*/c 
m' ©SSiSHT n S!*#^t■•55FMi^7cS^ISr^^^■r 
[0 10 3] U>»Xhji^&&-5'7Xi^*^*b;fc^, fr 
fciCUv?;;^ h75^f.;5:SVX5' 434a~434c 
bT^l©K-e>y^aSJ:Ofcii5V>lDi^«JEET^2<D 50 
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1 X 1 0"~1 X 1 0"/cm' tb. iDjf«ffi* 
6 0~1 2 0 k e VibTfr^. H- tf 2 

©^«e4 2 8 b~4 3 2 h =^l^m<^7tmiZ^-r X 
<!: bXffl li. ^1 5^-/1-gB«T:^©i|i^ 

ii^ViT. ®2OK-e>i^iia31J:0lHljSmffi$TtfTS 
3OK-lf>i^®S*fToT0 9 (A) (Dikm^m^o 
-(^>\i--:fiko:>^mt\f-xm^ix i o"~i x i 

O'Vcm'tb, 0-^10 Ok eViiVXn 

^2coF-e>i/MS*3J;y^||3©K-tf>i?'^fflS 
tciO. ^l®^mStS;5:-5ffiJiS^Mi^®i®4 3 
6. 4 4 2. 4 4 8{C(±1 X 1 0"'~5X 1 0"/em 

^m^Tm.^m^4 3 5. 4 4 1. 4 4 4. 4 4 7 (CH 
1X1 0"~5 X 1 0"/cm'®aSigHTnS{Sr# 

[0 10 4] jss;*jnjsiiffijcrs^:t-e. 
H 2 © h* - tr > i^jasiJ ± r)J^ 3 o H - tf > 1 

[0 10 5] ^ViT. l^v'X h3ii^/3:SVX^?&|^*b 
fc^. SffctCl/v'T. hA'>^f«C^V7.i7 4 5 0 a~4 5 0 
c*JgfiKbTS4 0H-lf>i/MS^fTPo ei©^4C9 

^m.<^7c.miimim^nrz^nmmm4 5 3. 454. 4 

59.4 6 0 «:JgJ5i£-r-5, II2©#««4 2 8 a~4 3 
2 a*:i^*fi#>7E^»C^r-5VXi'tbTfflVi, pS^ft 

m^SL-r^. **sac»n?«. ^m.<^m.^4 53. 454. 

459. 4 6 0(ii^7j^5> (B,H.) S:fflVifc'r^>H 
-yj£TJgj«T-5, (09 (B) ) C©S4©K-tf> 

BtiUv'X h*^?);5:-5VXi'4 5 0 a~4 5 0 e 
nxti^. mi7iM3©H-tf>yMStCJ;oT. 

!giffi«4 3 8. 43 9 \z\-x^n'enmis.^mm-c^) 

##-r^^$Et>7Clgco?gS^lr ixi0"~5xi0"at 
oins/cDi' J; 5 tc H- tf >^M3ST-5 C i: J; 0 . 
P^^r^^USlT F Toy— ii; K K >®«et 
bTtStM-rsfcae)lcHeFp^^«^i;;5:V^o 

[0 10 6] Jii±iT<7)xsT?. ^n^n«i|i*ftsjr 

[0 1 0 7] ue^x hd^^ifesvx^ 4 5 o a 

~4 5 0 c ^^AbT^ 1 »«w«eigb]^4 6 1 ^m^-r 

-So C®S1 ©HrBl«egiM4 6 1 -t bT«. T'^Xv'C 
VDj^ifcttX/t-y^teSrffll/i. JP$$100~200 
nmtbTa^*^tr«MtlK-e}g^-r-5. *l^iS«RJT 
tt. :/7XvCVDffiJCj;r)]KJ¥l 5 0 nm®Kfl:^'fb 
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[0 10 8] 09 (C) (c^-Tct-SJc, l/— »f 

Y A G 1^— !f ^ffl life l^— tf Zn-^us^fT 5 Odt 

•tf7tOX^;i/::^i-?ga?«0. 0 1~1 0 OMW/cm' 
mm. (*fSL<ti0. 0 1 ~ 1 OMW/cm') 7&^iJJS 
y-*^lC^L.Tffl*fWIC»«<£0. 5-2 0 
0 0 cm/s CD^ftTgHb^-a-S. /IJPX^S© 

I/— ^jStfes 0 OHz tL, u- 

-if-x:^^;U:^-^S$ 5 0 ~ 9 0 OmJ/cm' (f^^WtC 
tt5 0—5 0 0inJ/cm')<h-r-5©*^a^LVi. CKDi 

€r, ^-1f^$5 0-9 8%;*--A--7->:/;3?-a-Tt>s 

;i/fe^5tf>y Hlt-v;P7--Jl/fe (RTA}*) 

[0 10 9] m 1 ®aia«5isyg*j^fig-r-5«tucip 

[0 110] -^-LT. SOllft^aS (3 0 0 — 4 5 O'CTl 30 

- 1 2 R?f PBi®f^M3S) ^nota^mit^n^^Liifflx^ 

•S. Cl®Xg«^ 1 ©BPa^iffe»IK4 6 1 

S.-5)„ ^ 1 OgPBliisei^M®#SEic:M«:?a:< 

3-1 0 0%O*^*^tff?H»4'-e3 0 0-4 5 

O'CTl -1 2nm(Dtiam^m^n-ox%A^^, 

[0111] W. i ®SPBii^eigi]K4 6 i _h{c«E^ 

ia)K4 6 2 aSrJKfig-rS. ^Hig^gftt, Kff 1 . 6 m 

mOTTi^'JJl'^IgjK^JgfiKL.fcdt, 0-10 0 

Ocp. ifSL<tt4 0 — 2 0 0 c pOfeWSrffltV ^ 

*fflVija:V»ti-&«BI2 n?*-rj:o;>si}^<^om2»raif6 

1*^4 6 2 bAiJ^fig^tl^o 
[0 112] **ig«sjT-«. ^®SI*<£g&<ifc*, «B 

^■:>xmmmm<Dmm\z{hm^m^\^it. sfc. 



izami(>mm.^n^o 

[0 113] ^2(Z)B^1«eii^M4 6 2 atbT^ 

ffi*}gJSgbfc«, ^ftl®1i->H:/7Xhfe^X<y^>if 

ES^, K^^^mu.-^'^^^iiiizjz-Dxm^&^mM^ 

[0 114] -^-bT, a(»llllg&5 0 6C^I/>T, #5f;iK 
!^^«i^n^nS«WlcSi^-r^E«4 6 3-4 6 ? 

i ^i, mms 0 0 nmCD^^lK (A 1 tT i i©^^ 

<Dmmmmizi.xhj:^K s^. ^m<Dmmiivxii. 

A 1 i:T i izm.if£^\ m^it, T a Nm±iZA 1 

>i^bTffi^S:J^fi£bTfeJ:l^» (010) 
[0 115] lii^gBS 0 7 (C*5l/iTti, IfflSSaB 

4 7 0, y-hE^4 6 9, mmmm4 6 8^m^-r 

J10S5i^mS4 6 BfCtOy-XEili (4 3 3 a — 

4 3 3 c(Dmm) «. ilimTFTi:«^W/^Migg*^J^J« 
Sfc, y-hE«i4 6 9«, HmTFTO^T*— 

7 0tt. Iii^TFT©HU'r>®«442t«^W;&:« 

vxmmr^^mi^m4 5 s <h«^«;5:«jeg*tjg^$n 

-5. ia^«ffi4 7 OtLTtt. Alifc«Ag* 

[0 116] U±(OmtZLX. n5^-\'4i;i/MTFT 5 0 
1 tp^r^;i/MTFT5 0 2A^^:fe-5CMOS|Hll^, 
Ry:n5^^;^;i/STFT5 0 3^*-r^Ki!)lHll^5 0 6 
i:. iiimTFT5 0 4. ffiltSSS 0 5 i^WTSilim 
g|55 0 7*|wl— S«±{C}gfi£-r^c:i:*i-e^-S, 

[0 117] mm^^5 0 6cr)n5^-\'^;USTFT5 0 

1 «5"i'^jngfigffiti4 3 7 . y- hmma)—m^^^ 

-r-511 1 CD^«S4 2 8 a <i:«^C-5<Sj»«^M<^ffi«4 
3 6 (GOLDffi^c) , y-;^m«*fcttH W>®«J 

tLxmm^^^mm^umm^4 5 2^mvx^^^. 

COn^V^JU^TFT 5 0 1 tnm4 6 6TS)B?LT 
CMOSlHlgS$^Jgfig-r-S.p5"-V^;U^TFT5 0 2iZ\i 
5^-^*;UJKfi£®«4 4 0 . 'J-7.^i$.^tz\t H U"f >@ 

« i: L xmm-r^ Mm^u<^mm. 454^. nm^a 
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4i;i'aTFT5 0 3{C«5^-V^JI'JgJ5£®«4 4 3, y- 

hmm(D—%^mm-r^f^ i 430a iim^^ 

telg«^$e#J®«4 4 2 (GOLDM«) . 
5 6$WUTI/i-S. 

[0 118] iii^g6«)iaSTFT 5 0 4 fC«5^■V*;^}^ 
^£M«4 4 6 . y- H«ffi®^1-fi«fCj&J«$n-5ig;«S^ 
ifl6*fe®«44 5 (LDDM«) . V-X®«*fc«KU 10 

-< >mmti.xmm-r^mm^^m<^mm4 5 s^^l 

0 5«. Jgi&M4 1 6i&^®<^iLT. (4 3 2 a 
~4 3 2 c(D«S) i> ¥«#:Hi:T-J^figbTV^^o 

(01 19] *5IJS^J©iii*«jfi«. V h U i7 

20 

[0 12 0] ^tz. **ifi«siTf^ia-rsTi7^-<yvh 
'ji'xs«cDii5(ia5(D±®igs:0i itc^-r. -^43, m 

01 Of ©^i|iA-A' «01 l(f®««|A— A* T?^ 
-B* \imi I'fOglitSB— B* T«)»fbfc»riii0{C*f 

[0 12 1] C:OJ;p{CLTf^ia$nfci2«i«<£jatri^b 
:*:Si«{bUT'bEIRjl]S^®Kia7i<^i;sc:t7a:<. + 30 

[0 12 2] rs-ii. *sii£0tj«*JS0yi7is 4 ©ui-rn 
[0 12 3] i^mm 61 ^mmmx'it. mmmsxn^ 
mm^i^mT^i:m^&.T\zm.m-r^o mmiziim i 2 

[0 12 4] 5 01O(D*ic^<DT 40 

i^T^W- Zf^ h U i'XSS^^fc^. gl 1 0 <r>T^7-^ ^ 
vh'Ji7X««±. iJ>;^< tfeiii^«S4 7 o±(cE[^i] 

T-i±E(nj]^5 6 7 ^jgj^f -SMf::. Ti' 'J;uSJflgK#« 
*l!t«BilKS:/t3'-n >i)'-r-5 t fC J: o TS«W|IH* 
«itt-'5;ti)?)©tttt<^X-^— y- 5 7 2 ^R»faODfi[MJC}g 

•»*-S:S«^S b T ± Vi, 

[0 12 5] i*|BlS«5 6 9*fflS-r-5. ^fcV^ 

?*|nl»ffi5 6 9±lC«feH5 7 0, 5 7 1. sfEfift 50 



JiL5 7 3 ^J^fig-r-S. 5 7 0 i:»fe(D«fe 

®5 7 1 t^«taT> jg^aS*J^fig-r-5. ifc, 

[0 12 6] if^Mm^Vt. llifi^J5JC:^-r»«*fflVi 
TtiS. S!oT, illfi«9|5O®^«K®±B0&^t-El 
1T«. i!>^<<!:t)y-hEili4 6 9tHmmS4 7 0 
©FalSet, f- VWm^ 6 9 tSi^«g4 6 8®FbW 

i. Si^«ffi4 6 8 t.mmnM4 7 o (OFem^jt^tr-s 

[0 12 7] CCDct^tC. ':f=yvi>'^7.^^(Dm^m^ 

-5 jS3ta5TjS3fc-r « C t fC J: o TXS&<D(S«*^tg 
tbfc, 

[0 12 8] ^SfbKS 7 3±{CS5^S«M75^ 

^jaswisjmffis 7 6*i!>;^< tfcia^ssfcjgfKb. *f 
i6bfc, 

[0 12 9] ^bx, mmutmrnm^tm^^ntzy 
i'5^w:rvh'Ji7xa«t^*ifiiS«t*->-;u**5 6 8 

Tft!i0-a-*3-ti--So >'-;W5 6 8 tctt^^- ^-*^igA$ 
K^Sl$oT2t!cO««;5^'Bi50^*5ti:^,n^. ^O^. 

M««owjr}B[a*f«5 7 5*aAb. itihsij (Bi^-a- 
[0 13 0] tt±©j;^{cbxf^M^n«.?ga«^/t:^i 

•r*c:i:;&:<. E«jlSi«S!©^B*«*i;sc<h*« 

[0 13 1] *^2i0i|«^Jfifisjl7iM 5 CD ti-rn 

[0132] 7 ] *iiig«sjT-«, sisa^sj 5 XfP 

ffi!bfcTi/5^^':/vh'J^^XS«*^?,. ^2iS^J6i:«S 

e*ijtT»ciffii«-r-5. iJiiBicttai 3*ffli/is. **jfi 

eiJX-«*^l^(7)te*t;5<;ftli35^ HJSeiJ 5 Xf^M^tl-ST 
i'-T^'Cy^h'J^^XSffiSrffltiXtiSifcift. *^l8«rjS 
ffibXVi-£)t*;^-5. 
[0 13 3] ilJS«»J 5 JctJEln 08©ttSI©Ti7 
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ff^. tS.^. *IIJS0ilT«E|Sl]^ 1 0 6 7^m0S.-r^mS 

[0 13 4] ^c^T*. *Msis«i 0 6 8^mM-r^o d 
o)*fiB]S«(ca. iFfe» 1 0 7 4. m^m 1075 

ffil!illlK«l»iJ-tcfeiffi3tei 0 7 7*^tt 10 

;t= C<Dtly—y-^)l3i'ti&ytmi 0 7 7 ii^m.'^W-iS. 

itmi 0 7 e^^ttfco 'A^^x'. ^mtmi 0 7 6±tc 
SBj^«iKd^e>;a:^?*i6]mffii 0 6 9^mmmzi&0s. 
jfc#iBja«©^ffifcffi[^]i[ 1 0 7 o=&m^\^, vMy 

[0 13 5] -tuT, mn^tMmn^tim^^ntz.T 
i7 :/v h u i7 xa« t *H6]S«i ->-;i/*t 1 0 7 
iTIiSO'&fc-frs, 1 0 7 1 {c«:7>f 7— 

^, PS«<^^1JCflSS$tW 1 0 7 3S:ffiAL. iJih?fiJ 
(HS^tirf) {CJ:oT^^lC$t±-rs. ?eft«!|sf 1 0 7 

011 jc^-r^i^'T-^' :/v h u 

«I»eJB^£rffl t^T F P C S'ftS 0 -^Jttfc. 
[0 13 6] Et±<Z)J;5tCbTfP«Stl-5«ffi*^/X^ 

[0137] 7^*5. *llijS^J«IIMCS| 1 7!;S5 ©Vi-rn 

t S ffi tCia*^t)-B--5 ^ BltETab-S. 
[0 13 81 [IIJfi«'J8] 

h- 'J i7X*«^f^M-r^i:^©T F TCOfP®:^)*^ 

raici^ALit*s^ffl/'«*;i'*j«kOt^*^ffl/'?^;i/tc i c 

-t>X (Electro Luminescence) *^»&tlS*«l'fb^ia 



[0 13 9] j5:*J. *BJiSffl»'fT«, ^^^^{C:teViT 
mm. IE7L)£A€. f£3^S. mmM. IE7L& 

AS, wf-m^m. ^mmm'(r>m\zMm\^tzm 

igi£r* LT l^i-S ;i t * -5, 

[0140] 014 «*IIM0y«)^7tSS©»r®ST'fe 
-5, 014JC*3tsT. S«7 0 0±{C^ttenfcX-f 
5^>^5^TFT6 0 3«H1 0 ® n ^■v^^l'^T F T 5 0 

i'^;i/MTFT5 0 3©iftBJSr#88-rn«Ali. 
[0 14 1] ls.ii. ^HKS^Tfi^-v^JI/Jg^MSc^iz: 

[0 14 2] S«7 0 O±fC^tt^nfeK»leIKtt01 

0©CMOS|5IK$:fflV^TJ^jEiE$n-5, ^-dX. ^ig© 
iKI^«n5^^^Jl/STFT 5 0 1 <»: pf^-V^Jl'^T F T 
5 0 2©iJiBJSr#Bg-rn«AVi. ;i5:*5, *SIJS«3J-C«-> 

[0 14 3] Sfc, Ell 7 0 1. 7 0 3«CMOSIeII^ 

©y-;^iB«, 7 0 2 tt K u-f >ESt bT«iigr-5. 
^fc. EII7 0 4tty-;^EIl7 0 Stx-f >>5^>i^T 

FT(ov-:xmmt^mm.mzmm^^mf^iiLxmm 

b. E^7 0 5«HU"f >E^7 0 giX-r •;/5^>i>'T 

F T© K u-f XBi^tsmscwtc^gg-r-sEiit bT« 

[0 14 4] ^t*3. mSitS<JffllTFT6 0 4 «0 1 0©p 
5^A'4^;l^STFT5 0 2^fflViT}^*£$nS. titoT, 
«|jt©lftl^ttp^-v4iJPST FT 5 0 2 ©|}i§^*#flg-r 

ntf^v^o fs.^. :$^mmmxit>^>'^)iy-hmmtv 

[0 14 51 Sfc, Ei^7 0 6tt«SitWfi^TFT©y- 
XE^ («fiS#ti^«Slc4faT-5) T-abO. 7 0 7ttttB5t 

^jWTFT©iii^®ffi7 1 \ ±.\zm.i^^z.t.xmnmM 

7 1 1 i««e<J{c«Jgg-rs«ST'fe^. 
[0 14 6] )/^^. 7 1 n^. Ml^^li|g:d^€>;^-39i^ 



( 19 ) 



2002-359246 



35 



36 



7 1 1«. ±mmf^^m^-r^mnz^m:/3immmmm7 

W-mm? 1 0^ffl(,iTTFTKlJ:S®M*¥fi'fL-r -5 

J^fig L ^ -5 J: {Cili5g«S*}g^t- -SMfC^a^b LT*5 

(0 14 7] E^7 0 1~7 0 7<&Jgfig^. SI 4JC* 
f J;5{CA*>i/ 7 1 2?&Jg|fe-r*. A>i^ 7 1 2«1 0 10 

o~4 0 0 nm(Dmm>&t^tsmmm'hv<\tmmmi!sm 

Sr/I iS' - - > LT JgJ^fnti S l^i, 
[0 14 8] Uid. A>i7 7 1 2l,tmi»mT'$>^tztb. 

stn:*« 1 X 1 0' ~ 1 X 1 

0"Qm (»*L<ttl X 1 0*~1 X 1 0"Qin) t 

tfS^^. 20 

[0149] WmmS 711 (D±iZUm^m 7 13t)m 
^$n*. f^a. 01 4-Ctt— Bi^bdi0^bTI^»;4V» 

*llifi0iJTttR (5^) , G (m) . B (») CD^fe 

\mmm\z^K>{&^mmmmyt«m^mfSivx\^^^, 

7-> (cuPc) m^m». ^<D±\z^^mtvT7 

(A 1 q,) m^fSLmzmmmmtvx\>^^o a i q.jc 

&m^mua-r^ ctxm^&^mwr^ z. ht^x^^. 
[0 15 0] fiL. &.±<Dm\±%^mii\^xm\>^^z.ii 

*fc«il®-r-SiJ-^©fiS*n 0umJJtT<D^«8t58^** 

^^m^m^^^mtLT, iE?LaAS<i:LT2 O nm 
<D#'J5^:t>'x> (PEDOT) MSrX tf J: 
Omiff. ■^<D±lz9tytmhhXl O O nmgft<Dyt^7 

x-l/>fr:^> (PPV) ]K<^:^tt7tg(^^jlii:LT 

m-^nmmxmiii.Tmitmm^<Dmm^n'S:m\'^^ z. 



^ » ^Ef ^ t i ^ C t *<T' # -S . 
[0 15 1] ;^^:{C, 5!7t®7 1 3<D±\Zitmmmii^^f3L 

im^^xh^^K mmantvxu. mm^<oim%v 
<\t2 mizmt^Ttmif^^u^m^mh v < tt^necD 

[0 15 2] Z.(Df^m7 1 4 * TJgfifeStlfcB^.^-eST!^ 

7 1 5 7&«^^-rs. ci^:-eii^!e3t^^ 7 1 

5«. mmmm (mm) 711. ^7t«7 1 sRzrmw, 

7 1 4TJgfi£$tlfcyi':^-K^mTo 
[0 15 3] m^m^7 1 5$:^^tcS'P<t'5{CbT/t 

«y->'<-->3 >8g7 1 6^mn?>::ii\tm^x$>^. /t 
->->^-->3»^7 1 eibTtt, ^mm. mt^mm 

[0 15 4] Z.<Dm> ;^AU5/v'®AVi]K*/"«'y->'^— 

z^aymtvxm^^^zii^mmvK. mmm. itJco 

LC (y-f ■\'^>K5-f ;?*-zt?» Mi^fflV^^ClitS 
DLC]^«^ffl7!)^^ 1 0 0"C£4T®Siete 
HTfiKlKoItg-tfab-5fc«&, BI»14ro«ii%Jt^ 7 i 3© 
±:^iCfe$aiCfiK]K-r-5Cli:*iT^^. Sfc, DLC]^ 
\tmmizMT^:^ay^>if^mA^m<. ^7tB7 i 3 

\zf^<m±j:m'S:n^wz^ytm7 1 simitr^iii^^ 

^rzmm'^m±x^^. 

[0 15 5] -^^liZ. /1-y>"^-->3 >M7 1 6±tC^ 

ih*t7 1 T^rnn. t>n-m7 i b^iao if 
±^7 n iz\.x\t'm9vmm^mm^m\>^n.\t&<, ^ 

gBfc®SS()^$Wr-5i^efc Ix < ttSf^^:E)^lh^!)«**-r 
[0 15 6] ^l^bTHl 4{'S^-rJ:5;^«ii©S!3t^ 
M*^^)5g-r-5. /^tJ, /N*>^7 1 2<£jgfi£L.75:«, 
->'^-->a>JK7 1 6 S:J^J5£-r-2)^TcDie$rV;i/^5^ 

-5, S/c. $e.{C%il$-l±T*A*-*^7 1 8^I£0^to 

^^iLm^x^±%mwi.'^-f\zmm.m\z!)m-t^ ^ 1 1 

[0 15 7] C15bT. S«7 0 0±JCn^-\':?^;H!T 
FT6 0 1. 6 0 2. X-f •y5^>^yTFT (n^A'^Jl' 
1!TFT) 6 0 3i5J:tXttiiit*JfflITFT (n^^-v^^^Jl/S 
TFT) 6 0 AHm^^tl^o 

[0 15 8] ^f,\Z. 01 4*ffltiTgilBbfci^lC, 
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[0 15 9] mtz. :^mmm-vitmm^tmmiE^(Dm 

r«IElHl^75:i*®ifeSlHl^S:l^— Wiisfeilii^ifcj^fiK 
[0 16 0] f83t^^*«®-r-5fc«&OitJt 10 

[0 16 1] SI 5 (A) \t. %^^^©»lh*T*ff 

o;t4«^*^-r±®0, 015 (B) \tmi5 (A) 

C-C T'«]»fbfc»f®0T35^o .^llTS^^tlfcS 0 
1 tty-XfiH^ttlHlK, 8 0 6 titB^SB, 8 0 7 tty- 
hfflUffiSllplKT&S. S fc. 9 0 1 tt*/\*-*r, 9 0 2 
«^ 1 ->-;w, 9 0 3 tt^ 2 ->-;i/$jT?* 0 . H 1 -> 

9 0 2 Tffl* nfcrtfliitcttitih** 9 0 7 ibmi-f e, 20 

[0 16 2] 9 0 4ttV-Xfflffil!ilHlK8 0 1& 

hmmmm^s o 7 {cA:^$n^m^*ej@i-r^ 

->:/;i'yU > h-^—^-y h) 9 0 5 lf5=:tm^^i' 
a-^/i^m^SSttll-S. ClCl-C«FPCL35i0^ 

stiTVi;5:Vi*^ ;i<DFPCtc«:/'j>hia^SS (p 
WB) i)mr)mir^tix^^x^A\>\ ^B^ifflstcfett-s 

^TtSSJctt. 58^tg«*<*fc*ffC;&:<. -^-ntCFPC 
feL<ttPWBd*BlO#fte.nfc«fig*t>-&tft)©i:-r 30 
■5. 

[0 16 3] mmmmiz-Di^^xm i 5 (b) 
^^xmm-r^o »«7 0 o©±*ic«iamaB8 0 6. y 

-hfiilKlblHlKS 0 7/itJgfiE$nT*3 0, iliP^gB8 0 6 
ttUfft^JffllT F T 6 0 4 i^CD K U-f >(Cl|»,W(CSiE 

^nfciii^«g7 1 0*^tJl«S©iii5gJc.tDf^fiE$ti 
y-hflUffiiblHlKS 0 7ttn5^+:^;PSTF 
T 6 0 1 i p ^JH!T F T 6 0 2 i >S:m.^^t>i*:rz 

CMosmss (0i4#RB) ^fflvixj^fig^n^o 
[0 16 4] iiiiN«s7 1 nm^m^<Dmmtvxm 40 

iiimttffi7 1 1 ©M«{c:«n>:j7 7 1 2 
*^j^j6£$n, iiim«ii7 1 i±iz\t^ytm7 1 sa^zf 
9tytm^(^mm7 1 4*ijg^$ti-5, 

[0 16 5] ^ffi? 1 4tt±iii^iC*jlOE^tbTfc 
*8tlU, filSgE^9 0 4*iSftLTFPC9 0 5JC«a 
Wtc^M^nxti-s. iii^gg8 0 6&o:y— h 

ffllKftlHl^S 0 7 l,Z'^^n^m^it±xm'S7 1 4*iJ; 
tX/'«-/->^->'3 >IK7 1 6T8lt>nTVi€>. 

[0 16 6] mi ->-JI'W9 0 2{CJ;r)*/t— « 

9 0 l**aS0^fc$nTti-5. *A-t*9 0 1 t 50 



^^m'T-ii(Dmm^m^-r^tttt>izmmm*^^:^^:^^ 
— y-*s:ttTt>Miri. -g-bT. mi ->-ji/tt9 0 2®rt 

fiilfc«itil:*r9 0 7*<^«[$tiTViS. ;5:*5. mi 

9 0 2 . 9 0 7 t LT«X5p:^^->^«J8i^ffl 

Vi-5<0dWSLVi. mi ->-;W9 0 2«T#-5 

1^^. ^^\z. iJ±«9 0 7 0rtgB{r®S^||SrfeOiKlS 

[0 16 7] %ytm^^m'D^oizvxmi-f^tirzm± 
«9 0 7tt*A-$t9 0 1 ^mm-r^fttb<Dt&mmiii^ 
xhmm-r^o ^tz. **jsc3j-^«*a-«9 o i$« 

fig-r'5:/5X5^>Vi:'S«®**i|S|-ibTFRP (Fibergia 
ss-Reinforced Plastics) , PVF (sJ^'J tfn;i/7P7 

[0 16 8] ^fz. itih**9 0 7^fflViT:^;/\*-**9 0 

1 sr^«Lfc^, it±«9 0 7<Dmm (SMH) 

J: 5 {cm 2 v'-^W 9 0 3 *^tt-5. m 2 9 0 

3«mi'>— ;W9 0 2 tmV'Mi^^m^^^^inti^x^ 

[0 16 9] &.±<D^of3.m^xm^mi'^m±$t9 0 
7izmx-r^zLizizj:o. ^jtsi^'^^i^gpd^e^^icjg 

{b{ci^^^t^{s-r#ia;5^aAr ^ ^ t s-i»<rci i^j^-c 

fc, mi256^i?gtt, ia5gg5H;fet>T, MP^^&fiTT 
[0 17 0] *liJ60««iliS«»ll7!rM 5 ©U-rn 

[0 17 1] [^ifi^j9 3 :^mmmxit. mmm8ii\t 
m^^mmmmt:mvftmiftmsiz-z>\,^xmn'r^. ^ 
m\z{t.mi 6S:fflti^. :$^^mmx\t:$i^m(ommifif3. 
ti*^ ^^m^mmvxm^^ti^m^^^mt^TFT 
^m^^xf¥m-r^<Dx, ^mm=s:mmvx\^^^i:n^ 

[ 0 1 7 2 ] 0 1 6 x\tmm.mmmTF t 4 5 o 1 1 u 

Xm 1 0Op^-^:^;UMTFT 5 0 2 t |W|— ^ffijgCDT F 
TS-fflVi. X-f •y5^>-i/fflTFT4 4 0 2 tbT01 0 
©Bi^TFTS 0 4t|Bl— :^ig<DTFT*fflV»S. ^ 
Ife, •tt8S$iJffllfflTFT4 5 0 1 ©y— h@S«;^'r 
>i^fflTFT4 4 0 2©h*K>ie^{CflM6<JtC»igg;^ 
nxti-S, mSit*JffllfflTFT©H W>E^«lii 

3!I«S4 5 0 4JC«^e<JJC*liK$tlTVi<5o 
[0 17 3] *ISiSeiJTtt. #S]K*^e,;/5:SiiiS«S4 

5 0 4i)mytm^(Dmmt Lxmmr^, mi^mzit, 

Z;l'5X'>A<»:'J5^'5Ai:©^^M<£fflt»-5j!>^ mM^ 
©l;Kfeb<tt2 SUcsr -Stc^*^ & 3a:-5««i^fc u < 
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[0 17 4] ®^tt®4 5 0 4<D±\Zit^^m4 5 0 5 
m^©7<;/<tUf^':;A (L i F) m^mf. ^<D±iZ^ 

[0 17 5] 'Alz. ^^m4 5 0 5<D±\z\t&mmmm 



40 



10 



4 5 0 7 mmmm (mm) 4504, mytm 450 

5R(y:^ffi4 5 0 6TJK^$nfc^^'f:t-H^ft-r. 
[0 17 7] %7t^^4 5 0 7<&^±{CS5<t^tCUT 

/t-;/>''^-->3 >K4 5 0 8^mn^z.ii}im^0}-c$> 

/1>y v"<-->3>M4 5 0 8<i:LT«, mmm. ^ 20 

[0 17 8] /l-yi^'^;— ->3>M4 5 0 8±\Z 

m±^4 5 0 9*Ktt. *A*-**4 5 1 0*ft!iO-&t>-B- 
■5. m±$t4 5 0 9 <!:LTtti«^«Hg<t;«lig*fflvm« 

ffim\zis^m^M^m-r^<^n^v<\-m^tm±^ 

JfiMtC:*5tiT*/N*-$t4 5 1 0tt^f5X»«^5^IS« 

[0 17 9] c:©J:5{rLTf^K$nfc^)t^«©EilS 
[0 18 0] fiiJ. **2ig«s|«*;^«»J 1 TiS 5 CD(rifn 

[0181] [jiig^ii 1 0 ] ^mmmxit. ^mm 5 t 40 
miz'::>\,^xmm-r^o *iiJscsj-c«*^Hj®B2«*^i^cv^ 

[0 1 8 2] 01 8 (A) lZ7n-rY^'T^-:/-rh0^7, 
a«l±. n5^l'^;i/^TFT5 0 3 tp^-V^JI/STF 
T5 0 2S:WrSIB»lHlK5 0 6 t, ia^TFT504 
t««F^S5 0 5*<rt-SE3gffi5 0 7 izH^f^^tLX 

50 



[0 18 31 C:tie>OTFTttafi5 1 OJC^— hE^ 
5 1 2~5 1 7*}gJ«Uit©-&. HlJISy- MBSt±tC«6 
iB:)^5 1 l^SrJgl^L. SftlB«5igd^±©i|£«<!(:JglC5^A'^ 

[0 18 41 y-hE^5 1 2~5 1 714. 
2 0 0~4 0 Onm. JffSL<«2 5 OnmWJl^TJgfiK 

^vizmfSi-r^o 5^-/i-gBo^^stt5~3 0*. 

L<«1 5~2 S^TJg^f -5, T^-zt-gBtiF^-f X 
[0 18 5] ^fc. ^^ifiil^ltii^tt, lll7iS^3 0H- 

\dyifj:m\z^-oxm^r^. s-r. ^i©K-tf>;y 

Xg^fr-^T, n5^-\';?.;UMTFT®LDD aightly 
Doped Drain) ®«<&Jgfig-rS. F-e>i^<D:trfe«'r 

€:#^-r^^M«^7cm (H:?-- ) i:LT'J> (P) 
DDL. vxi7tCj;D^l<D5F^e#iSgiS7&i}gfi£$n-5o 
bT, ii?rfc«Cn^-\'^;i'STFT®LDD^*i5$S3-7 
Xi7^JKfigbT, ll2©h*-tf>yie«n5^r^JUS 

TFT® y -X H u-r >®J!^^ j^eE b xn o . 

[0 1 8 6] ^30K-lf>^/^!!l31tCj;D. p^r^JP 

- tf > i^cD::fyfe«'f > H - T/ffi-^-f >a ASfeT p 1! 

Vi, JlOifr. nf=^-\':^;i/S!TFTS:}g^T-5¥iS(*:B 
tCttvxi'^Jg^Kf -Sfc*. pS!*##t--5^*e«^7Esg 

*3tiTLDDMJ^«:f^SabTV^;a:V^*^ t>■^^^, f^fi 
bTfciti. 

[0 18 7] dCOi^iCbT. n^-^;!i;i/MTFT 5 0 
^\Z\t.=^^^)\^^^W$,^ 2 9 W^I-fiiJtCLDDffiigES 3 

0 . y-x«i«^;rc« F K >®*^ 5 3 i tm^^tt 

-5. P5^-\'^JH!TFT5 0 2fc|^fi|;5:«lfiEtb. ^-^ 

^ji-m^^mm 527, y-xm^s^ti h u-r >ffli^ 5 
h^jitbTVi^*^. y:/juy-^«igfcb<«huy 

[0 1 8 8] iii^gP5 0 7 (CiJUT. n5^-\':?i;i/^TF 
TTJg^^n-SapgT F T 5 0 4 «5f-7«sSt®{SM* S 
e<)ibTV;i.5^>5^-h«jgT}gfi£$n. f^-V^JPfl^JSK® 
«5 3 20nfllJCLDD®«5 3 3. y-xm«Sfc« 
Hl/-r>®^5 3 4*t^tt&tlTli^, 

[0 18 9] mmm.wmimit^m. ^itmm. 

B!^t^{t:S^?ai<i:®SSa«m^e.fi£0. 5 0~5 0 0nin 

<Dm^<r>^i(omNimms4oii. jPu-t^h. 

'j;k ^U-fSHTSH, BCB {^yVi^i^uZfy- 
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it^^^^^it^^x'^^, ^fe. mmmmmMt-mzm 

[0 19 01 m^cD/t^' — XOU-v'X hVXi7 

DfT^o Xu;5">y:^/XtCCF,, O,, He 

ifU7.^cF,. o, turmiogMieigtms 4 o&x 

[0 19 1] -^-LT. ^«tt©^JBMSrX/1-;/i'ji^* 
x«v5^>i^»cJ:oTiBig5 4 3~5 4 9^jgfiE-r-5<. 20 

[0 19 2] 018 (A) W7i7 5^^':r-7hUi7 7.»« 

-r^nm^^mr^. 01 s (b) tt7'i7 5^-r:rvh«j 

i7XS«tjfc*l6l««5 5 4 t<fe->-;W5 5 STIAO-^ 
*3li-fc«§i*^bTVi-5. SlgjtC. 018 (A) (Dii^m 

1.5 5 2 ^J^fiEf -5, iSmaBJcSllt-S.;^'^— 9-5 5 1 

«fflVi-2)ffiS**i|sHcfcte?^-r^75?. 3~1 0 Mm®ii5^ 
tf^. h&X'\t. zi>^i7 h^^-MzM^-V 

^-S, ^<D», ef6]M5 5 3i&jgfiE;b^f>i/Ma^fT 
Oo *fr«]a«5 5 4{CttSBJ^«]^5 5 5, 82(6]]^ 5 5 

[0 19 3] &.±<D^o\Z\^X^m-^n^T^^-< 

[0 19 4] iiiij. :iimmmitmmm mm 5 (D\,^-rn 
[0195] [*jis«sj 1 1 ] i^^mmxit. mmm 1 0 



42 



[0 19 6] 01 9-Cttm8i£«dffllfflTFT4 5 0 1 

T01 6Wn5^-\'^;i'^TFT5 0 3 tm—mmcOT F 

0 1 K U-f >Ei^ttiiiim@ffi4 5 0 4 izm^mzmi^ 
[0 19 7] *g|Jfi««mi, ^mJBiJ&^5^-5iii5S«®4 

5 0 4iiim^m^<Dmmtvxmm-r^. mi^mz\t. 

(Dim%i-<\t2m\zm-r^7tmA^^u^mmm'hh< 

[0 19 8] mmmm4 5 0 4©±(::«^^S4 505 
Am0s.tin^o mi QX'it—mmi'^^mmLx^^ 
fi\^^i!>i. :^nmmxitG (m izMit-hrz%ytmt:mm 

mmO)y-yitU^OA (L i F) m^mf. ^(D±iZ^ 
^«iLT7 0 nmiPWPPV (:iJ?'JA77xXU>f 

[0 19 9] mz. %^»4 5 0 5C0±tC«SBJ^^M 
*^?.i^-5^®4 5 0 6*i^tte.n-5, *lliS^jO«^, 

[0 2 0 0] C10»ffi4 5 0 6 *TJ^^$nfcB#/iliT-% 

^^^4 5 0 7*<^^-r«.. ;^*5, ei;i-cvi5fS5t^^ 

4 5 0 7 (^) 4 5 0 4. ^^ig4 5 0 

5Ryt^®4 5 0 6T'j^^^nfcy-f ^-H^jfTo 

[0 2 0 1] ^^^^4 5 0 7 ^^±izmo^OlZVX 
^, /t>y->'^-->3 >m4 5 0 8 tbTtt, ^^M. ^ 

[0 2 0 2] ->3 >^4 5 0 8±IC 

itil:*^4 5 0 9€:^tt, *n-t^4 5 1 0 $rli5 0 

^. i*jh«4 5 0 2 t\.xkti^9\-mmmm^m^^n\-s. 

SS«3Jtc*5ViT;f;A*-*t4 5 1 0«;^f5XS«^5^»« 
[0 2 0 3] cioJ:^lcLTf^M^n;t^7t^««. ili 
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44 



[0 2 0 4] uii. ^mmmit^i&m i tim s ©v^-rn 

[0 2 0 5] [Slifi0ijl 2] :$^9tm^mmLX. *%BJ 

B $r fiis^T tc*%§q srnsem 

[0 2 0 6] ^(Dmum^m^iiLx\t. 10 

«sj^0 2 OtCS^t". 

[0 2 0 7] 02 0 (A) \,t/-%-V^)la>i£^--^X 
$>0, *#:3 0 0 1, BlfeA^SBS 0 0 2, *^«K3 0 
0 3. ^-:4^-h*3 0 0 *^BJS-**g53 
0 0 3 (CSffl-r^Ctd^T^^o :*:^BJ^®fflTn«. 
«^ai5 3 0 0 3 ®;*cS«^btC^*&T'^#-5. 

[0 2 0 8] 02 0 (B) iffaif^A^amvttmm 

0. i^flsS 4 0 1 , «;^g53 4 0 2. Xtf-;<jgi53 4 0 20 
3. g&iK#:3 4 0 4. SIfPX-f 3 4 0 5^2:^ 
tr. ;i*5, 3:<DyU'rV-ttS&ii#:tLTDVD (D 
igtial Versatile Disc). CD 

hS:fT5 Jl t*i-e^S. *^Wtt«^ffl3 4 0 2 {Cjlffl 

[0 2 0 9] m2 0 (C) tt^-C7.yW-C*0. 
4 10 1, 3tJt#4 1 0 2, «iSaR4 1 0 sm^^tto 

*%B^«*s^gB4 1 0 3\zmm-r^^ti>ix^^, 30 

•5. 

[0 2 10] *%Bj®jaffl^ffl«®J6TJl2: 
**ig«»l©«^««ttlli60!l 1 ~ 1 lot*® 

[0211] 40 



(d) U4±©*iJ^*SStbfcJn?, 7{^v^4-:f^h*Ji7 

xm(Dmm&7rimm\zRm^n^^^m^mm\z)s\,^x. 
mm^(Dmmt)^±^ < uoAmmti.x^+^izMm-r 

[S®coffi*;5:l5i?^] 

[Bill ^^mo:>m^<Dm^^rm, 

[0 3] :^^m^mmvxr^m\^tiMm<DmiK<DmA 
0*^-r0. 

^T0, 

[06] *^W*jSfflLTf^8!LfcBBiKOJg«CD«fr|S- 

^■r0. 

[0 7] *5!BJ©it;g:O0iJ^^-r0. 

[08] iiii^TFT, Ki!;lHlKC0TFT®f^ffiIig€ 

[0 9] HmTFT, KWllHKOTFTOfPSxe^ 

^-r»fH0. 

[010] HigTFT, ^16lilK©TFT©fPS{lS 
Sr^f »fffi0. 

[011] mmTFT(Dm^^^-r±m^o 

[012] T h u ^ Xla^Ka^^gScDf^ 

3axe*^-rwrS0. 

[0131 Ti7 7^>r:/-7hij^>^i!?Ka«*^e®fP 

[014] ^^mm<Dmmm^^umm^<Dmmmm 
0. 

[015] (A) ^^geo±S0. (B) fE^^® 

[016] ^^^K©S[KilH!SSRi;H*a50»rffl«ijfi 

0. 

[017] :$:^m<Dmit(Dmi7p-rmo 

[018] Ti75^^:;^-7hu ^ xM«?a«^^S®f^ 
ffi!XgS:*-r»fffi0, 

[019] m^ms<Dmm&(Dmmmm^, 

[02 0] *«*gM®0'J^^T0= 
[02 1] H^TFT, ffi»ilHlK©TFTOf^MXS 
Sr^f »r®0. 
[02 2] ^l(DXy5^>i^*#tCj:0}gfig$tl-5« 

«e©}gtt©0y<£S^-r0. 
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(51)Int.Cl/ msmn FI t-^n-K (##) 

H 0 1 L 29/786 H 0 1 L 29/78 6 1 7 K 

6 1 7 L 
6 1 7 J 



